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Osteoarthritis (OA) is the most common joint disease 
and aﬀ  ects a large proportion of the population, mainly 
the elderly. Besides aging, obesity is one of the most 
important risk factors for OA. Due to the global ‘obesity 
epidemic’, it is becoming more and more important to 
unravel the role of obesity in both structural and 
symptomatic OA. Th   e article of Griﬃ   n and colleagues in 
Arthritis Research and Th  erapy is one of ﬁ  rst studies to 
integrate in a high-fat-induced small animal model of OA 
the subsequent obesity and biochemical, neurobehavioral, 
musculoskeletal, inﬂ  ammatory and structural knee joint 
changes [1]. Many aspects of the spectrum of structural 
and symptomatic ﬁ  ndings in human OA appear to be 
reproduced in this murine obesity-associated model.
Griﬃ   n and colleagues fed C57Bl6/6j mice a low- or 
high-fat diet until 54 weeks of age. Remarkably, although 
an inbred strain was used, a dichotomy within the 
high-fat fed mice was observed. Mice on the high-fat diet 
could be divided into ‘low gainer’ (LG; low body mass 
and fat) and ‘high gainer’ (HG; high body mass and fat) 
populations depending on their extent of weight gain. An 
explanation for this enigmatic ﬁ  nding in an inbred mouse 
strain is not obvious, but diﬀ  erences in social status and 
related elevated stress levels might play a role [2]. Th  e 
HG mice showed an increased incidence of knee OA, 
mainly indicated by loss of cartilage proteoglycans. So 
high susceptibility to obesity was associated with OA-like 
changes in the knee joint. Since the HG phenotype seems 
to be the consequence of a combination of both a high-
fat diet and high stress levels, one might speculate that 
high stress levels play a role in OA development in these 
animals. It can be anticipated that high stress levels will 
have an eﬀ  ect on corticosteroid levels and activity of the 
mice.
Griﬃ   n and colleagues further tested whether diet, fat 
deposition and OA were associated with locomotor 
activity and grip strength. A high-fat diet was negatively 
correlated with grip strength, even when percent body fat 
and OA were taken into account. Motor coordination on 
a turning rod was decreased, in proportion to percent 
body fat, in mice with the high-fat diet. Whereas spon-
taneous locomotion was not changed, peak vertical force 
on a force plate was negatively related to OA severity of 
the knee. Th  ese ﬁ   ndings appear to correspond to 
observations in human OA patients. Electromyo  graphic 
patterns of the knee suggest changes in motor unit 
function associated with early OA and the magni  tude of 
this change was higher in more severe cases [3]. So early 
changes in locomotor function are associated with OA 
development in both humans and mice.
Interestingly, the high-fat diet was associated with 
hyperalgesia, corresponding to symptomatic ﬁ  ndings in 
human OA, but unrelated to structural OA development 
in the mice studied. An absence of consistent correlations 
between pain and radiographic and magnetic resonance 
imaging ﬁ   ndings consistent with OA have also been 
found in human knee OA [4]. A relationship between 
overall sensitization to pain and knee OA was recently 
reported [5]. However, a high-fat, low-carbohydrate diet 
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© 2010 BioMed Central Ltd(ketogenic diet) was shown to reduce thermal pain [6]. 
Apparently diet and OA inﬂ   uence the sensitivity to 
painful stimuli not only in humans but also in this murine 
model, suggesting that similar mechanisms are acting in 
both species.
As well as hyperalgesia, anxiety-like behavior was asso-
ciated with a high-fat diet and percentage body fat in 
mice. It is intriguing that it is becoming increasingly clear 
that a high body mass index and body fat are associated 
with depression and anxiety in humans [7]. As can be 
concluded from the study of Griﬃ   n and colleagues, this 
is not only the case in human subjects but also in small 
rodents. Since in humans it is suggested that psycho-
logical factors, such as self-image, inﬂ  uence  eating 
behavior, the observations in mice point to a more 
physiological cause of the altered behavior, hypothetically 
related to stress level diﬀ  erences between individuals.
Th  e ﬁ  ndings of Griﬃ   n and colleagues are fascinating 
since they show that many of the extra-articular altera-
tions that are found in human OA can be reproduced in a 
small animal model of OA. Changes in locomotor 
function, sensitization to pain and depression/anxiety-
like symptoms were found in their high-fat-induced 
model of OA. Th  ese observations indicate that a small 
animal model can represent more aspects of OA patho-
physiology than simply the structural changes in the 
aﬀ  ected joint. Moreover, their study clearly demonstrates 
that OA is not only a cartilage disease, not even a disease 
of the whole joint, but that the entire organism appears to 
be involved in the disease process itself and the 
expression of its related symptoms, both in mice and 
humans.
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